Effects of radiographic contrast media on proliferation and apoptosis of human vascular endothelial cells.
The aim of the study was to determine the effects of radiographic contrast media (RCM) on proliferation and apoptosis of human vascular endothelial cells. Human umbilical vein endothelial cells (HUVECs) were exposed for either 1 min or 15 min to RCM (diatrizoate, ioxaglate, iopromide, iotrolan) at an iodine concentration of 250 mgl ml-1. Controls were complete growth medium (CGM) and saturated mannitol (osmotic control). [3H]thymidine incorporation was used to determine cell proliferation 24 h after exposure. Apoptosis was determined at 1 h and 6 h by terminal uridine nick end labelling (TUNEL), time lapse video microscopy (TLVM) and DNA electrophoresis. Mean proliferation rates (%) (+/- SEM) (p-values compared with the CGM control) at 1 min and 15 min, respectively, were: diatrizoate: 31.9 (10.6), 5.8 (1.5) (p < 0.001); ioxaglate: 48.4 (10.9), 20.4 (4.5) (p < 0.001); iopromide: 63.4 (8.7), 58.2 (10.2) (p < 0.05); iotrolan: 84.7 (7.3), 72.8 (12.4) (p = ns); saturated mannitol 50.5 (9.6), 45.9 (10.0) (p < 0.001). Mean apoptotic indices (%) (+/- SEM) at 1 h and 6 h following 1 min exposure, respectively, were: CGM: 0.25 (0.13), 0.23 (0.08); diatrizoate: 2.18 (0.19), 2.69 (0.34) (p < 0.001); ioxaglate: 1.90 (0.23), 1.69 (0.02) (p < 0.05); iopromide: 0.59 (0.04), 0.33 (0.02) (p = ns); iotrolan: 0.30 (0.07), 0.27 (0.1) (p = ns); saturated mannitol 2.11 (0.24), 1.4 (0.1) (p < 0.05). After 15 min exposure, apoptosis rates at both 1 h and 6 h, respectively, were: iotrolan: 0.29 (0.17), 0.51 (0.16) (p = ns); diatrizoate: 3.19 (0.81), 11.66 (1.75) (p < 0.001); ioxaglate: 1.88 (0.14), 2.87 (0.20) (p < 0.05); iopromide: 1.06 (0.11), 1.52 (0.15) (p < 0.05); saturated mannitol 1.62 (0.09), 4.63 (0.74) (p < 0.05). TLVM and DNA electrophoresis confirmed the occurence of apoptosis after exposure to RCM. In conclusion, saturated mannitol and all tested RCM, with the exception of iotrolan, (diatrizoate > ioxaglate > iopromide) reduced proliferation and increased apoptosis of HUVECs. The effects were more pronounced with ionic RCM and seem to depend on osmolality as well as the chemical structure of these agents. Endothelial injury and apoptosis may be responsible for some of the side effects associated with intravascular use of RCM.